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Amendments to the Cl aims : 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 

Claim 1 . (currently amended) An integrated circuit comprising a high 
voltage transistor on a semiconductor, the high voltage transistor comprising: 
a source formed in the semiconductor; 
a drain formed in the semiconductor; and 
a channel between the source and the drain, 

wherein the drain comprises a first drain extension region, a second drain 
extension region, and a third drain region, a concentration of majority charge carriers in the drain 
increasing farther away from the channel at junctions between the three drain regions* 

wherein the drain further comprises a first doped well that overlaps the first drain 
extension region, the first doped well having a first concentrat ion of dopant that reduces majority 
carriers in the first drain extension region, and 

wherein the drain fiirther comprises a second doped well that overlaps the second 
drain extension region, the second doped well having a second concentration jifdopant that 
reduces majority carriers in the second drain extension region . 



comprising: 



comprising: 



Claim 2. (original) The integrated circuit of claim 1 , further 

a gate formed in a ring structure that encloses the drain. 

Claim 3 . (original) The integrated circuit of claim 1 , further comprising: 
a gate formed into a striped structure. 

Claim 4. (original) The integrated circuit of claim 1 > further 
a gate shield formed partially over a gate and the drain, 



PAIS 6/16* RCVD AT 9123)2004 2:20:41 PM [Eastern Daylight Time] * SVRUiPTO-EFXRMII 1 DNIS:8729305 * CSID:6503262422 1 DURATION (mm-ss):04-16 



SEP. 23.2004 li:24RM 



TTC-PA 650-326-2422 



NO. 771 P. 7/16 



Appl. No. 10/683,922 PATENT 
Amdt dated September 23, 2004 
Reply to Office Action of July 14, 2004 

Claim 5. (original) The integrated circuit of claim 1 wherein the drain 
further comprises: 

a fourth drain region adjacent to the third drain region that has a concentration of 
majority charge carriers that is greater than the concentration of majority charge earners in the 
first, second, and third drain regions, and wherein the third drain region is a third drain extension 
region. 

Claim 6. (original) The integrated circuit of claim 5 further comprising: 
a fifth drain region adjacent to the fourth drain region that has a concentration of 
majority charge carriers that is greater than the concentration of majority charge carriers in the 
first, second, third, and fourth drain regions, wherein the fourth drain region is a fourth drain 
extension region. 

Claim 7* (currently amended) Tho integrated circuit of olaim 1 further 

oompriaing: 

An integrated circuit comprising a high voltage transistor on a se^conducto^lfae 
high voltage transistor comprising: 

a source formed in the semiconductor: 
a drain formed in the semiconductor 

a channel fr et yreen the source and the drain, where in the drain comprises a first 
drain extension region, a second drain extension re gion, and a third drain region, a concentration 
nf ma jority charge earners in the drain increasing farther a wav from the channel at junctions 
between the three drain refrinns: 

a first doped well; 

the first drain extension region comprising a region where part of the first doped 
well overlaps part of a first doped region; 

a second doped well; and 

the second drain extension region comprising a region where part of the second 
doped well overlaps part of the first doped region. 



Page 3 of 12 

PAGE 7/16 ^ RCVD AT 9/20/2004 2:20:41 PM [Eastern Daylight TimeJ* SVR:USPT0€FXRF-1/1 ^ DN1S:8729306 * CSID:65D3262422 * DURATION (mm-ss):04-16 



SEP. 23. 2004 11 : 24PM TTC-Pft 650-326-2422 



NO. 771 P. 8/16 



Appl No. 10/683,922 

Amdt dated September 23, 2004 

Reply to Office Action of July 14, 2004 

Claim 8 > (original) The integrated circuit of claim 7 further comprising: 
a third doped well; 

the third drain region comprising a third extension region formed where part of 
the third doped well overlaps part of the first doped region; and 

a fourth drain region that comprises a low resistance drain contact region. 

Claim 9. (original) The integrated circuit of claim 7 further comprising: 
a third doped well; 

the third drain region comprising a third extension region formed where part of 
the third doped well overlaps part of the first doped region; 
a fourth drain extension region; and 
a fifth drain region that comprises a drain contact region, 

Claim 1 0. (original) The integrated circuit of claim 9 further comprising: 
a fourth doped well; 

the fourth drain extension region formed where a portion of the fourth doped well 
overlaps part of the first doped region. 

Claim 1 1 . (original) The integrated circuit of claim 8 wherein, 
P-type dopant is diffused into the first doped well, 
P-type dopant is diffused into the second doped well, 
N-type dopant is diffused into the third doped well, and 
N-type dopant is diffused the first doped region. 

Claim 12. (currently amended) A high voltage transistor formed on a 
semiconductor, the transistor comprising*. 

a gate formed on the semiconductor; 

a source formed in the semiconductor; and 

a drain formed in the semiconductor, whorom - tho drain oompricoo at least four 
dopod drain r e gion^ 
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fee four doped drain rogiono having a gradient of majority ohargo carriers that 
laterally inoroaooa farthor away from tho gato Qoroag throo junotiana botwoon tho four dram 
regions 

wherein the drain comprises a first drain extension where the drain overlaps a first 
doped well, and a second drain extension where the drain overlaps a second doped well, and 
dopants that form the first and the second doped wells reduce majority carriers in the drain, and 

wherein a gradient of majority carriers laterally increases farther away from the 
gate across the first drain extension, the second drain extension, and a third drain region. 

Claim 13. (currently amended) Th e high voltag e transistor of claim 12 
A high voltage transistor formed on a semiconductor, the transistor comprising: 
a gate formed on the semiconductor: 
a source formed in the semiconductor: and 

a drain formed in the semiconductor, wherein the drain comprises at least four 
doped drain regions. 

the four doped drain regions having a gradient of majority charge c*mt** that 
laterally increases farther awav from the gate across three junctions between the four drain 
regions. 

wherein a first drain extension region comprises a portion of a first well that 
overlaps a first doped region, 

a second drain extension region comprises a portion of a second well that overlaps 
the first doped region, 

a third drain extension region comprises a portion of the first doped region; and 

a fourth drain region comprises a drain contact region. 

Claim 14. (original) The high.voltage transistor of claim 1 3 wherein the 
third drain region comprises a portion of a third well that overlaps the first doped region. 

Claim 15. (original) The high voltage transistor of claim 13 wherein, 
P-type dopant is diffused into the first well, 
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P-type dopant is diffused into the second well, and 
N-type dopant is diffused the first doped region. 

Claim 16. (currently amended) The high voltage transistor of claim 1 2 
A high yolfrBe tractor fPrtM.QQ a.Sern;pond^ctqr a the transistor comprising; 
a gate formed on the semiconductor; 
a source formed in the semiconductor: and 

a drain formed in the semiconductor, wherein the drain comprises at least Jour 
doped drain regions. 

the four doped drain regions having a gradient of majority charge carriers that 
laterally increases farther away from the gate across three functions between the four drain 
regions. 

wherein the drain farther comprises: 

a first drain extension comprising a portion of a first well that overlaps a first 

doped region, 

a second drain extension comprising a portion of a second well that overlaps the 
first doped region, 

a third drain extension comprising a portion of a third well that overlaps the first 

doped region; 

a fourth drain extension region; and 

a fifth drain region that comprises a drain contact region. 

Claim 17. (currently amended) An integrated circuit comprising at least one 
high voltage transistor formed on a semiconductor, said transistor comprising: 
a source formed in the semiconductor; and 

a drain formed in the semiconductor, wherein the drain comprises a first potion of 
a first doped region that overlaps a first doped well, a second portion of the first doped region 
that overlaps a second doped well, and a drain contact region* 
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and wherein dopants that form the first doped well reduce majority carriers in the 
first portion of the first doped region, and dopants that form the second doped well reduce 
majority_,carriers in the second portion of the first doped region . 

Claim 18. (currently amended) Tho intograted r oirouit - of - olaim 17 
An integrated circuit comprising at least one high voltage transistor foimed on, a 
semiconductor, said transistor comprising: 

a source formed in the semiconductor: and 

a drain fntmed in the semiconductor, wherein the dyain comprises a first potion of 
a first doped region tha t overlaps a first doped welL a second portion of the first doped region 
that overlaps a second doped well, and a drain contact region, 

wherein the drain further comprises a third portion of the first doped region that 
overlaps a third doped well, wherein the third portion of the first doped region has a 
concentration of majority carriers that is greater than the concentration of majority carriers in the 
first and the second portions of the first doped region. 

Claim 1 9. (original) The integrated circuit of claim 1 8 wherein the drain 
further comprises a fourth portion of the first doped region that overlaps a fourth doped well, 
wherein the fourth portion of the first doped region has a concentration of majority carriers that 
is greater than the concentration of majority carriers in the third portion of the first doped region. 

Claim 20. (currently amended) The integrated circuit of claim 1 7 wherein 
the transistor is an NMOS transistor, 

the first doped region of the drain is doped with N-type dopant, 

the first doped well is doped with P-type dopant, and 

the second doped well is doped with N typo P-tvpe dopant 

Claim 21. (currently amended) Tho integrated oirouit of claim 17 
An integrated circuit comprising at least one high voltage transistor formed on a 
semiconductor, said transistor comprising: 
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a source formed in the semiconductor; and 

a drain formed m the semiconductor, wherein the drain comprises a first potion of 
a first doped region that overlaps a first doped well, a second portion of the first doped region 
that overlaps a second doped well, and a drain contact region, 

wherein the drain further comprises: 

a third portion of the first doped region that overlaps a third doped well, and 
wherein the concentration of majority charge increases across junctions between 
the three portions of the first doped region moving laterally away from a gate of the transistor. 

Claim 22. (original) The integrated circuit of claim 2 1 wherein the drain 
further comprises: 

a fourth portion of the first doped region, and 

wherein the concentration of majority charge increases across junctions between 
the four portions of the first doped region moving laterally away from a gate of the transistor. 

Claim 23. (original) The integrated circuit of claim 17 wherein the 
transistor is an NMOS or a PMOS device. 

Claim 24. (currently amended) The integrated - oigouit of otoim 17 
An integrated circuit comprising at least one high voltage transistor formed on a 
semiconductor, said transistor comprising: 

a source formed in the semiconductor: and 

a drain formed in the semiconductor, wherein the drain comprises a first potion of 
a first doped region that overlaps a first doped well a second portion of the first doped region 
that overlaps a second doped well, and a drain contact region, 

wherein a concentration of majority charge carriers increases laterally away from 
a channel of the transistor across junctions between each doped region of the drain. 

Claim 25. (original) A high voltage transistor formed on a 
semiconductor, the transistor comprising: 
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a gate formed on the semiconductor, 

a source formed in the semiconductor; and 

a drain fonned in the semiconductor, wherein the drain region has a graded 
concentration of first majority charge carriers that increases across junctions between a first drain 
extension, a second drain extension, and a third drain region moving laterally farther away from 
the gate, and 

wherein a concentration of second charge earners in a region beneath the drain 
decreases moving laterally farther away from the gate to underneath the third drain region, the 
second charge carriers being of the opposite doping type as the first majority charge earners. 

Claim 26. (original) The high voltage transistor of claim 25 further 

comprising: 

a first doped well; 

the first drain extension comprising a region where part of the first doped well 
overlaps part of a first doped region; 

a second doped well; and 

the second drain extension comprising a region where part of the second doped 
well overlaps part of the first doped region. 

Claim 27. (original) The high voltage transistor of claim 26 further 

comprising: 

a third doped well; 

the third drain region comprising a third drain extension region fonned where part 
of the third doped well overlaps part of the first doped region; 
a fourth drain extension region; and 
a fifth drain region that comprises a drain contact region. 

Claim 28. (original) The high voltage transistor of claim 25 wherein the 
third drain region comprises a low resistance drain contact region. 
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Claim 29. (original) The high voltage transistor of claim 26 further 

comprising: 

a third doped well; 

the third drain region comprising a third drain extension formed where part of the 
third doped well overlaps part of the first doped region; and 
a fourth drain contact region. 
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